HCl 1.5M to remove inorganic carbon (Nieuwenhuize et al., 1994) . Although there is no 196 universal conversion factor to estimate organic matter from OC, in consistency with published 197 data nearby our study area we assumed organic matter as twice the OC content (Bauerfeind et 198 al., 2009 ). Carbonate content was calculated assuming all inorganic carbon is contained within 199 the calcium carbonate (CaCO 3 ) fraction using the molecular mass ratio 100/12. 200
Biogenic silica was analysed using a two-step extraction with 0.5 M Na 2 CO 3 (2. Si concentration (Kamatani and Oku, 2000) . Corrected Si concentrations were transformed to 206 biogenic opal after multiplying by a factor of 2.4 (Mortlock and Froelich, 1989) . The lithogenic 207 fraction was calculated assuming % lithogenic fraction = 100 -(%organic matter + %CaCO 3 + 208 %opal). 209
Grain size distribution was determined with a Coulter LS230 laser analyzer in samples with 210 enough material left after all major component analyses. A few grams of the freeze-dried 211 sample were oxidized with 10% H 2 O 2 , and then dispersed in approximately 20 cm 3 of water and 212 sodium polyphosphate and mechanically shaken for 4 h. Each sample was then introduced into 213 the particle size analyzer after using a 2 mm sieve to retain coarser particles that might obstruct 214 the flow circuit of the instrument. The measured particle size is presented as volume percentage 10 Seabed sediment samples were freeze-dried, ground with an agate mortar and homogenized for 217 analyses. The same procedures as those for the sediment trap samples were applied. 218
Confidence boundaries and sediment trap efficiency 219
The coefficient of variation (CV) (ratio of the standard deviation to the mean) is a simple 220 standard measure of uncertainty. Total mass estimates and opal measurements had the largest 221 uncertainty, with a mean CV of 4.5% (Fabrés et al., 2002) and 4.1% (Heussner et al., 1990) , 222 respectively. CV of replicate analysis of grain size was 2.2% (n=9), while those of OC and 13 C 223
show a CV of 1.7% (n=12) and 0.2% (n=7), respectively. Uncertainty bounds of major 224 components (lithogenic fraction, CaCO 3 , organic carbon and opal) fluxes (propagated error 225 calculated as the quadratic sum of errors on mass and major component estimates) were always 226 lower than 6%. 227
These uncertainties indicate precision associated with laboratory and analytical procedures. 228
However, there are three other potential source of errors associated mainly to sediment trap 229 collection efficiencies which are 1) hydrodynamic bias, i.e. motion of the mooring line and its 230 impact on collecting sinking particles, 2) swimmers, or active migration of zooplankton into the 231 trap, and 3) solubilization or loss of material in the collecting cup (Buesseler et al., 2007) . The 232 mooring lines deployed along the western margin of Spitsbergen were maintained taut by floats 233 mounted at the top of the line, and examination of current meter pressure sensors show that the 234 mooring line tilting was minimum even during strong current episodes (up to 36.3 cm s -1 ). The 235 swimmer issue was solved through sieving and picking methods under a microscope. Those 236 intact animals appearing alive and thus though to have entered actively the sediment trap were 237 considered swimmers and removed from the sample to avoid a total mass flux bias. Finally, the 238 preservation issue was solved by adding formalin to preserve particle integrity and stop 239 continued bacterial breakdown of particles once collected. This poisoning solution appears to be 240 the most suitable compromise in terms of effectiveness and prevention of swimmer 241 fragmentation (Heussner et al., 1990; Buesseler et al., 2007; Lamborg et al., 2008) . 242 243
Results 244

Sea ice and chl-a concentrations 245
The monthly maximum and minimum sea ice extent is illustrated in Fig. 2 
Time series of hydrographic conditions 262
At the study area, the current direction at 1000 m depth (station B) was highly variable (Fig.  263   4a ), but the mean flow was clearly oriented along-slope toward the NW. Current speed 264 measured at 1000 and 1500 m at station B showed similar fluctuations ( Fig. 4b and c ). 293
The flux of the major components followed the pattern of total mass fluxes with some 294 variations. For the biogenic components at station A, fluxes peaked at 161 mg m -2 d -1 for OC, 295 13 ( Fig. 7) . At station A, OC and opal concentrations showed a clear seasonal pattern with low 296 contents (<2.5% for OC and 1.5% for opal) from November to May and higher contents during 297 the summer months (June-September, Fig. 8 ). The highest contents were found in the upper trap 298 of station B with values of 10.4% and 6.7% of opal (Fig. 8) . For the carbonated and lithogenic 299 fractions, the highest fluxes were recorded in March 2011 at stations A and B near the seabed, 300
in February 2011 at station D and in July at station C (Fig. 7) . Concentrations of the lithogenic 301 component, which ranged from 57 to 85%, were opposed to those of the biogenic components 302 (OC and opal), with a summer minimum and a winter-spring maximum. Concentrations of 303
CaCO 3 varied between 10 and 30% and roughly mirrored the variations of the lithogenic content 304
The stable isotope signature of settling OC ( (Table 1) . 312
Grain size distribution of settling particles and surface sediments 313
Grain sizes of settling particles and surface sediments are shown in Fig. 9 (for sizes<1 mm) and 314 Very coarse fractions (mostly 2-4 mm particles but also fine gravel particles up to 8 mm) (Table  321 2) were observed at station D in January 2011. During this month, 207 grains with size larger 322 than 1 mm were collected. The flux of those large particles, which has been excluded from total 323 mass flux calculations, accounted however 414 grains m 2 month -1 and 529 mg m 2 d -1 (about one 324 fourth of the fine particle flux), and consisted of angular grains of detrital carbonate minerals 325 with minor contributions of quartz, gneiss and shale grains (Fig. 10) . 326
Surface sediments at stations B and C were mostly composed of silt sized particles, while 327 sediments at stations E and D, which are those closer to the margin, showed high contents of 328 very fine to medium gravel ( Table 2 Fine-grained sediments present at the outlet of the Storfjordrenna (Fig. 1) and the upper slope of 365 the western Spitsbergen margin, initially deposited in the inner fjord and swept towards deeper 366 areas during fall and winter months (Sternberg et al., 2001) , were likely to be resuspended and 367 transported northwards by the WSC (Fig. 4) . Current amplitudes recorded were high enough to 368 transport silt particles up to 33 m as suspended load, as calculated by the Sedtrans05 sediment 369 transport model of Neumeier et al. (2008) , which corresponds to one of the main grain size 370 modes for both surface sediments and settling particles (Fig. 9) . In addition, settling particles 371 during this event were relatively depleted in the OC and opal and resembled the composition of inputs, respectively. In both studies the sediment traps were placed at around 500 m above the 385 seafloor, precluding any interception of resuspended particles from bottom sediments due to 386 intensifications of the WSC. This is to our best knowledge the first study documenting active 387 resuspension and transport in the bottom layer by the WSC of deep slope sediments. 388
The turbid layer and winnowing of fine sediment could be also triggered by other resuspension 389 mechanisms, such as internal waves that produce elevated bed shear stress. Thorpe caught by our sediment trap (Fig. 10) , sea ice usually transports only fine-grained and more 407 rounded particles (Gilbert, 1990) . However, this is not an unequivocal distinction between 408 iceberg and sea ice IRD. Indeed, large and angular particles eroded from coastal cliffs, 409 transported by rivers or even mobilized from the shelf seafloor can be entrained to land fast sea 410 ice (Darby et al., 2011) . The fact that calving icebergs hardly reach the west coast of 411
Spitsbergen today (Müller and Knies, 2013) , and that Storfjorden and most of the southwestern 412
Spitsbergen margin were completely covered by drifting sea ice during winter 2011 (Fig. 2) , 413
suggest that those IRD were most likely sea ice-transported from the southern Spitsbergen 414 coast. 415 were performed during summer months, the analysis of the complete biological cycle has been 472 interrupted and needs to be examined in the two different years. 473
Increased chl-a concentration is evident in the western Spitsbergen continental shelf in April 474 2011 (Fig. 3) . This spring bloom may have developed due to increased solar radiation and ice-475 melt induced stratification, which lead to the CO 2 uptake by primary production of 476 into account that primary production in surface waters should not be significantly different 500 among stations (Fig. 4) 
